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Ozet 

Amac: Migren proflaksisinde topiramat ve uzun salinimli divalproeks sodyu- 
mun etkinligini ve giivenilirligZini karsilastirmak. Gereg ve Yontem: Bu rando- 
mize, prospektif ¢calismada gruplar, 1000 mg uzun salinimli divalproeks sod- 
yum uygulanan 22 (birinci grup) ve 100 mg topiramat verilen 21 (ikinci grup) 
kronik migren hastasindan olusmaktadir. Yirmi sekiz haftalik ¢alisma stire- 
si, 4 haftalik bazal fazi, 4 haftalik titrasyon fazini ve 20 haftalik idame fazini 
igermektedir. Migren sikliginda bazal faz 6lcumlerine gore 4. haftada sapta- 
nan azalma birincil etkinlik dlciitti olarak kabul edilmistir. ikincil etkinlik dlciit- 
leri ise cevap oranlari, migren siire ve siddetinde ortalama azalma olarak ka- 
bul edilmistir. Bas agrisinin siddeti, 10 puanlik vizUel analog skala (VAS) kulla- 
nilarak 6lcUlmustiir. Cevap oranlari, aylik migren sikliginda = %50 azalmanin 
gortilduigii hastalarin yuzdesi olarak tanimlanmistir. Bulgular: Yirmi sekiz haf- 
tanin sonunda migren sikliginda bazale gére saptanan azalma primer sonla- 
nim olciitiidiir. Calisma sonundaki ortalama migren sikligi ilk grupta 1.27 + 1 
(bazal; ortalama + SD: 3.6 + 2) iken, ikinci grupta 1.2 + 1.2’ dir (bazal; ortala- 
ma + SD: 3.5 + 2.3) (p<0.0001). Birinci grupta hastalarin %72.7’ sinde, ikin- 
ci grupta ise %76.2’ sinde migren sikliginda belirgin azalma goriilmiistiir. ila¢ 


yan etkileri nedeniyle calismadan cikarilan hasta sayisi 3’ tir (Birinci grup- 
tan 2, ikinci gruptan 1 hasta). En sik goriilen yan etkiler birinci grupta kilo ali- 
mi, ikinci grupta parestezilerdir. Sonug: Migren sikligini, suresini ve siddetini 
azaltmada uzun salinimli divaproeks sodyum ve topiramat esit derecede et- 
kili bulunmustur. Fakat topiramat kullanan grupta migren ataklarindan tama- 
muiyla kurtulan hasta sayisi, uzun salinimli divalproeks sodyum kullanan has- 
talara gore daha fazla bulunmustur. 
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Abstract 

Aim: To compare the efficacy, safety of topiramate and extended-release 
divalproex sodium in migraine prophylaxis. Material and Method: Study groups 
consisted of 22 patients with chronic migraine, randomly administered 1000 
mg extended-release divalproex sodium (first group), 21 patients given 100 
mg topiramate (second group).Study was 28-week randomized, prospective 
trial including 4-week baseline, 4-week titration, 20-week maintenance 
phase.Primary efficacy measure was reduction from baseline in 4-week 
migraine frequency.Secondary efficacy measures included responder rates, 
mean reduction in migraine duration,severity.Severity of headache was 
quantified by using 10-point visual analogue scale (VAS). Responder rates 
were defined as percentage of patients who demonstrated = 50%. reduction 
in migraine frequency per month. Results: Reduction from baseline migraine 
frequency at the end of six month was primary outcome measure.Mean 
migraine frequency at the end of study was 1.27 + 1 (baseline; mean + SD: 
3.6 + 2) in the first, 1.2 + 1.2 (baseline; mean + SD: 3.5 + 2.3) (p<0.0001) in 
the second group.Significant improvement in frequency was observed in 16 
patients (72.7%) in the first group, and 16 patients (76.2%) in the second 
group.Only a limited number of patients were excluded from the study due 
to side effects as 2 patients from the first group and 1 patient from the 
second group.The most common side effect was weight gain in the first 
and paresthesia in the second group. Discussion: Both divalproex sodium, 
topiramate were almost equally effective in reducing migraine frequency, 
duration, severity.Total relief from migraine attacks were more in topiramate 
than extended-release divalproex sodium. 
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Introduction 

Migraine headache is a neurological disorder associated with 
significant disability and impaired quality of life [1]. In the Unit- 
ed States, it affects 18% of women and 6% of men [2]. Almost 
half of patients require bed rest and 57% report moderate to 
severe disability with their attacks [3, 4]. 

The goals of migraine prophylaxis are to reduce migraine fre- 
quency, severity, and disability; reduce need for poorly tolerated, 
ineffective, or unwanted acute pharmacotherapies; improve 
quality of life; reduce headache-related distress and psychologi- 
cal symptoms; educate patients and enable them to manage 
their disease [5]. Prophylaxis is received by only about 5% of 
migraine patients, and even among patients who are treated, 
less than one third reports that treatment relieves their head- 
aches. Classes of agents used as preventive treatment for mi- 
graine include B blockers, calcium-channel blockers, serotonin 
antagonists, antidepressants, non-steroidal anti-inflammatory 
drugs, and antiepileptic drugs (AED) including diphenylhydan- 
toin, gabapentin, valproic acid, topiramate, tiagabine and leve- 
tiracetam [6, 7]. 

Divalproex sodium is effective in migraine prevention by in- 
creasing GABA levels via inhibition of y-aminobutyric acid 
transaminase which degrades GABA [8], as there is an imbal- 
ance between GABA and glutamic acid in patients with migraine 
[9]. The efficacy of valproic acid and divalproex sodium in mi- 
graine prophylaxis has been documented by many double-blind 
placebo-controlled studies [10, 11]. 

Topiramate, a new broad-spectrum AED, has several effects 
on the central nervous system, including inhibition of neuronal 
excitability via blockade of sodium and calcium channels, and 
inhibition of glutamate mediated neurotransmission [12]. Re- 
cent research suggests that topiramate may modulate trigemi- 
novascular signalling, which could affect migraine pathogenesis 
[13]. Due to these effects, it has been proposed for the preven- 
tive management of chronic and intractable migraine [14, 15]. 
In this study, we assessed the efficacy and safety of extended- 
release divalproex sodium and topiramate on frequency, sever- 
ity, and duration of migraine attacks, and responder rates of 
patients receiving either drug. We also aimed to see if there is 
any difference between efficacies of both drugs. 


Material and Method 

An open, randomized, prospective trial was performed in pa- 
tients with migraine with or without aura based on International 
Headache Society (IHS) diagnostic criteria at the Neurology de- 
partment of Duzce Medical Faculty between January and June 
2004 [16]. Enrolled patients had to be 18 to 65 years of age and 
had an established history of migraine attacks for more than 1 
year at a frequency of 2 to 8 attacks per month, but no more 
than 15 headache days (migraine or nonmigraine) per month 
during the prospective baseline phase. A headache day was de- 
fined as a calendar day during which the patient experienced 
headache for at least 30 minutes. Patients were excluded from 
the study if they experienced headaches other than migraine; re- 
quired medication for the symptomatic relief of migraine on an 
average of three or more 24 hour periods per week; experienced 
auras without headache; had migraine onset after the age of 50 
years; overused acute migraine treatments (>8 treatment days 
per month of ergots or triptans); or used B-blockers, tricyclic 
antidepressants, AEDs, calcium channel blockers, monoamine 
oxidase inhibitors, daily nonsteroidal anti-inflammatory drugs, 
high dose magnesium supplements (600 mg/d); had previously 


received an adequate course of treatment with valproate, dival- 
proex sodium or topiramate for migraine headaches; met Diag- 
nostic and Statistical Manual of Mental Disorders, Fourth Edi- 
tion (DSM-IV) criteria for any substance abuse within 12 months 
prior to screening visit, or fulfilled DSM-IV criteria for any axis 
| disorder; took carbonic anhydrase inhibitors or any experi- 
mental drug [17]. Women of childbearing age were requested 
to have an adequate contraception method for the duration of 
the study. Women who were pregnant or breast feeding and pa- 
tients with cardiac, renal, or neoplastic diseases were excluded. 
Patients with nephrolithiasis, multiple sclerosis, or hepatic fail- 
ure were also excluded. 

Study was a 28-week randomized, prospective trial. It comprised 
4-week baseline phase, 4-week titration phase and a 20-week 
maintenance phase. 

At the first study visit, migraine history, and general medical 
history were taken, complete physical and neurological exami- 
nation were performed. Laboratory tests (blood count, biochem- 
istry profile, and urinalysis) were checked. Then, eligible patients 
who have not been on prophylactic medication were entered 
into the 4-week baseline phase, during which they daily recorded 
frequency, duration, and severity in a headache diary. Severity 
of the episode was quantified by using 10-point visual analogue 
scale (VAS) [18]. Patients were asked to record their headache 
VAS scores, headache frequencies and severities. Subjects com- 
pliant in maintaining a headache diary and who had at least two 
migraine headache attacks (separated by a headache-free in- 
terval of at least 24 hours) were eligible to random assignment. 
Following this baseline phase, patients were randomly assigned 
in 1:1 ratio to receive either extended-release divalproex so- 
dium or topiramate and entered into 24-week treatment phase. 
Extended-release divalproex sodium was administered at a dose 
of 500 mg per day with the evening meal and gradually titrated 
upwards to 1000 mg after 2 weeks. Topiramate was initiated 
at 25 mg at bed time for the first week and increased to tar- 
get 100 mg/day with weekly increments. Throughout the study, 
patients were allowed to take abortive migraine medications. 
Allowable drugs included aspirin, acetaminophen, nonsteroidal 
anti-inflammatory drugs and triptans. 

Follow-up control took place every month. At each study visit, 
migraine diaries were reviewed. Adverse events were recorded; 
brief physical, neurological examination and laboratory tests 
were re-evaluated. 

Primary efficacy measure was the reduction from baseline (e.g., 
the baseline phase) in 4-week migraine frequency. This mea- 
sure was determined for all patients during the entire treatment 
phase. Migraine frequency was assessed by the number of mi- 
graine periods per month. The 4-week rates for the treatment 
and baseline phases were calculated for each subject as the 
number of migraine headaches during the study phase multi- 
plied by the ratio of 28 days to the actual number of days in the 
phase. Secondary efficacy measures included responder rates, 
the mean reduction in migraine duration and severity. Respond- 
er rates were defined as the percentage of patients who dem- 
onstrated a reduction in migraine frequency per month equal to 
or greater than 50% [19]. 

All patients gave their informed consent to participate. The 
study was approved by the Local Ethics Committee. 

Data processing and statistical analyses were carried out with a 
statistical package programme. Because the data were not nor- 
mally distributed, nonparametric tests were used. Chi-square 
test was used in comparison of dichotomus variables and Mann 


304 


| Journal of Clinical and Analytical Medicine 


Migren Proflaksisinde Kullanilan Antiepileptik llaclar / Antiepileptic Drugs Used In Migraine Prophylaxis 


Whitney-U test was used in comparison of independent interval 
variables. Friedman test was used in comparison of repeated 
measurements. Analyses were intention-to-treat and p value 
<0.05 was considered statistically significant. 


Results 

A total of 59 patients were assessed for eligibility but 5 patients 
were excluded, so study was conducted with 54 patients; 30 
were assigned to extended-release divalproex sodium and 24 
to topiramate. Only 6 patients on extended-release divalproex 
sodium and 2 on topiramate were withdrawn due to noncom- 
pliance to follow-up visits. Two patients on divalproex sodium 
and 1 patient on topiramate stopped the treatment due to side 
effects. Consequently, 22 patients were randomly assigned to 
extended-release divalproex sodium and 21 patients to topira- 
mate. Majority of patients (N=40, 93%) were women. Finally, 
analysis was performed with 43 patients (age; mean + SD: 37.2 
+ 8.7, disease duration; mean + SD: 9.1 + 6.9). Demographic 
characteristics of treatment groups are summarized in Table 1. 
These characteristics, except family history of migraine head- 
ache (p=0.018), were similar. 

Both topiramate and extended-release divalproex sodium treat- 
ed patients experienced a significantly lower 4-week migraine 
rate during the treatment phase. In the topiramate group, the 
frequency decreased from (mean + SD), 3.52 + 2.25 at baseline 
to 1.2 + 1.2 (p=0.008) at the 6th month and in extended- release 
divalproex sodium group, this frequency decreased from (mean 
+ SD) 3.59 + 1.99 to 1.3 + 1 (p<0.001) (Figure 1 and 2). 
Secondary end points also demonstrated statistically signifi- 
cant improvements. VAS value decreased from 8 + 2 to 3 + 2.6 
(p=0.002) in the topiramate group, and from 8.4 + 1.7 to 3.6 + 
2 (p: 0.004) in the extended-release divalproex sodium group. 
Duration of migraine episodes decreased from 37.6 + 28.4 to 
2.7 + 2.7 hours (p: 0.009) in topiramate group, and from 35.8 
+ 23 hours to 2.8 + 2 hours (p<0.001) in the extended-release 
divalproex sodium group. 

The responder rate (50% reduction in monthly migraine fre- 
quency) for the topiramate group was 76.2% (n =16), and that 
for divalproex sodium was 72.7% (n=16). Nine patients on topi- 
ramate and 5 patients on extended-release divalproex sodium 
group were headache free at the end of treatment phase. The 
responder rate for migraine frequency was significantly higher 
for patients treated with topiramate than those with divalproex 
sodium (p= 0.008, x2 =6.93, Cl 0.15-0.78, odds ratio: 0.35). 

In extended-release divalproex sodium group, reduction in head- 
ache frequency reached statistical significance at the second 
month (p=0.03), but in topiramate group, that occurred at the 
first month (p=0.002). When headache severity was concerned, 
patients from both treatment groups reached statistical sig- 
nificance at the first month (p=0.003 and p=0.005 respectively). 
Headache duration significantly reduced at the first month in 
both groups (p=0.004 and p=0.003 respectively). 

All the changes in migraine frequency, severity and duration in 
the extended-release divalproex sodium and topiramate groups 
are shown on Table 2. 

In extended-release divalproex sodium group, most common ad- 
verse events were weight gain (63.6%, n:14), dyspepsia (59%, 
n:13), hair loss (n=12, 54.5%) and nausea (47.6%, n:10) (Table 
3) and in topiramate group, those were paraesthesia (76.2%, 
n:16), weight decrease (61.9%, n:13), and somnolence (52.4%, 
n:11) (Table 4). 


Discussion 

The purpose of preventive medications is to reduce the fre- 
quency, duration, or severity of migraine episodes. There are 
few data about the cost effectiveness of prophylactic medica- 
tions for migraine. Clinical trials have shown several preventive 
agents to be useful in reducing the frequency of migraine attack 
while having tolerable side effects [20]. 

The mechanisms by which these prophylactic agents act to 
suppress or prevent migraine are not well characterized. It is 
proposed that migraine is a neurovascular disorder involving a 
primary dysfunction in the central nervous system, and antiepi- 
leptic agents, thus, may be effective in attenuating migraine 
through their actions on glutamate and y-aminobutyric acid 
(GABA) pathways. They reduce the neuronal excitability that 
may underlie susceptibility to migraine [21]. Among the an- 
tiepileptic agents, divalproex sodium, gabapentin, and topira- 
mate have been reported to have efficacy against migraine in 
controlled studies [8, 10, 22]. Valproate is believed to increase 
GABA in the synaptosomes and the central nervous system via 
inhibition of GABA transaminase which is responsible for its 
degradation [4]. Topiramate has multiple mechanisms of action 
that could contribute to migraine prevention, including inhibi- 
tion of voltage gated sodium and calcium channels, inhibition 
of glutamate-mediated neurotransmission at kainate/AMPA re- 
ceptor subtypes, inhibition of carbonic anhydrase and enhance- 
ment of GABA receptor mediated chloride flux [4, 12]. 

A prospective study evaluating the effets of topiramate and 
divalproex sodium in the preventetive tretament of migraine 
at the end of 3 months revealed that 58% of the patients in 
the TPM group reported a >50% reduction in headache sever- 
ity. This rate was 51% in the divalproex sodium group (P>0.05) 
[23]. 

In our study, we observed a decrease in frequency, intensity and 
duration of headache in both treatment groups. Therapeutic ef- 


Table 1. Demographic characteristics of treatment groups 


Divalproex sodium Percent Topiramate Percent P 


(n=22) (%) (n=21) (%) value 
Male 0 0 3 14.3 
Female 22 100 18 85.7 0.10 
Years with migraine 
headache, mean (SD) 8.86 (5.59) 9.43 (8.18) 
Migraine with aura 4 18.18 6 28.57 
Migraine without aura 18 81.82 15 71.43 0.32 
Associated symptoms 
Nausea 16 72.73 17 80.95 0.39 
Vomitting 13 59.10 7 33.33 0.09 
Photophobia 15 68.18 13 61.90 0.66 
Phonophobia 10 45.45 7 33.33 0.41 
Family history 9 40.90 2. 9 0.018 
Number and proportion 
of headaches treated with NSAIDs 14 66 13 61.90 0.9 
Baseline migraine frequency, 
mean (SD) 3.59 (1.99) 3.52 (2.25) 0.563 
Baseline migraine severity, 
mean (SD) 8.36 (1.68) 8.05 (2.06) 0.783 
Baseline migraine duration (Hr), 
mean (SD) 35.82 (23.01) 25.71 (25.32) 0.079 
Hr; hour, NSAIDs; non-steroidal anti-inflammatory drugs, SD; standard derivation. 

Journal of Clinical and Analytical Medicine | 305 


Migren Proflaksisinde Kullanilan Antiepileptik Ilaclar / Antiepileptic Drugs Used In Migraine Prophylaxis 


Table 2. Changes in migraine frequency, duration and severity in both treatment 
groups during 28 week treatment period 


Divalproex sodyum Topiramate 


Baseline 28. week pvalue’ Baseline 28. week p value” 
Migraine frequeny* 3.59 (1.99) 1.27 (0.98) 0.001 3.52 (2.25) 1.19(1.17) 0.001 
Severity of attacks’ 8.36 (1.68) 3.59 (2.17) 0.001 — 8.05 (2.06) 2.95 (2.56) 0.001 


Duration of attacks’ 35.82 (23.01) 2.77 (2.07) 0.001 25.7(25.32) 2.71 (2.70) 0.001 


7 Mann-Whitney Test, ¥ Mean (Standard derivation) 


Table 3. Treatment emergent adverse events of patients on extended release di- 
valproex sodium 


Side effects Number of patients 
Weight gain 14 
Dyspepsia 13 
Hair loss 12 
Nausea 10 
Abdominal dyscomfort 8 
Tremor 4 
Diarrhoera 3 
Asthenia 3 


Table 4. Treatment emergent adverse events of patients on topiramate 


Side effects Number of patients 


Paraesthesia 16 
Weight decrease 13 
Somnolence 11 
Taste perseveration 8 
Difficulty with memory 7 
Difficulty with concentration 7 
Anorexia 3 
Nausea 3 
Insomnia 1 


fects of both drugs on headache severity and duration started at 
the first month, but the effect on migraine frequency started at 
the first month with topiramate, and, at the second month with 
divalproex sodium. Topiramate decreased migraine frequency 
from 3.5 at baseline to 1.2 and divalproex sodium decreased it 
from 3.6 to 1.3. Severity decreased from 8 at baseline to 3 with 
topiramate and from 8.4 to 3.6 with divalproex sodium. The du- 
ration decreased from 37.6 hours to 2.7 hours with topiramate 
and from 35.8 hours to 2.8 hours with divalproex sodium. At 
the end of treatment phase, 72.7% of patients from divalproex 
sodium and 76.2% from topiramate group had 50% reduction in 
mean migraine frequency. Nine patients from topiramate group 
and 5 patients from divalproex sodium group were headache 
free at the end of the treatment phase (p=0.008). 

A review revealing the results of a group of studies with 50, 


100 or 200 mg/day topiramate doses in migraine prophylaxis 
stated that, prophylactic treatment with topiramate reduced 
migraine frequency considering the mean change in monthly 
migraine periods compared to baseline with the 100 mg/day 
dose. Moreover, 100 mg/day topiramate showed a significant 
onset of action within the first month. Interestingly, in all groups 
treated with topiramate (50, 100 or 200 mg) responder rate 
was higher compared to placebo regardless of whether it sig- 
nificantly reduced mean migraine frequency [24]. In a placebo- 
controlled, multicenter study in which propranolol was used as 
an active control; patients were randomized to 100 mg, and 
200 mg topiramate, 160 mg propranolol, or placebo. Mean 
migraine frequency decreased from 4.9 to 3.3 episodes with 
100 mg, and 5.3 to 4.2 with 200 mg topiramate, compared to 
propranolol with reduction from 5.1 to 3.5 episodes, and pla- 
cebo with reduction from 5.2 to 4.1 episodes. Both topiramate 
100 mg and propranolol were superior to placebo (p<0.05) but 
there was not any statistical difference between placebo and 
topiramate 200 mg [25]. In another multicenter, double-blind, 
placebo-controlled study, patients were randomized to topira- 
mate (50,100,200 mg) and placebo. The results again showed a 
statistically significant benefit with topiramate, whether mea- 
sured in terms of response rates (p<0.001, topiramate 100 and 
200 mg versus placebo) or reduction in mean monthly migraine 
frequency (100 mg, 5.8 to 3.5 episodes, p=0.008; 200 mg, 5.1 to 
3 episodes; p=0.001, placebo, 5.6 to 4.5) [14]. Previous reports 
about the efficacy of divalproex sodium in migraine prophylaxis 
cited responder rates of 41% to 48% [8]. Divalproex sodium 
was reported to decrease migraine frequency by 76% compared 
with placebo. An extended release formulation of divalproex 
was associated with a responder rate of 41% during the final 4 
weeks of treatment and a mean reduction of 1.7 migraines per 
month from 6.3 at baseline [11]. 

In our study, both drugs reduced migraine frequency, duration 
and severity to much lower levels than previously reported [10, 
11, 12-14], but similar results were obtained in another study 
[15]. One potential explanation is long duration of maintenance 
phase in our study. The other possibility is that, Turkish people 
have different susceptibility to these drugs, so response may 
be better. And still other is that, our patients have not previ- 
ously been on prophylactic regimens (1 patient from extended- 
release divalproex sodium and 1 from topiramate group had 
used another prophylactic agents) so they were not resistant to 
treatment. Finally, baseline mean migraine frequency for both 
extended-release divalproex sodium and topiramate treated pa- 
tients were lower than those in all the other studies previously 
mentioned. 

When we look at the difference between two drugs, at fourth 
and fifth months, topiramate was superior in efficacy to dival- 
proex sodium but at the last month, this difference disappeared. 
But if we consider the number of patients who did not suffer 
from any attack at the end of the treatment phase, we realize 
that, 9 patients using topiramate and 5 patients on extended- 
release divalproex sodium were free of headache at the end of 
6th month (p<0.01), which means there is statistically signifi- 
cant difference in favour of topiramate. 

In our study, both topiramate and extended release divalproex 
sodium were well tolerated, adverse events were mild, and simi- 
lar drop-out rate was observed at both groups. In a previous 
study, the most common side effects manifested by TPM pa- 
tients were weight loss (50% of those who completed the treat- 
ment period), paresthesia (48%), and cognitive disturbances 
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(20%), whereas divalproex sodium patients who completed the 
treatment period reported weight gain, hair loss, and gastroin- 
testinal symptoms (approximately 24% for each) [23]. 

Similarly the most common adverse event due to topiramate 
was paraesthesia (76.2%) in our study. The most common side 
effect of divalproex sodium was weight gain (63.6%) which is a 
similar extent to the study performed with extended-release di- 
valproex sodium [11]. Although weight gain is a common reason 
for discontinuation of divalproex sodium, none of our patients 
stopped the treatment due to this side effect. 

As a conclusion, both divalproex sodium and topiramate were 
safe and effective in migraine prophylaxis. Topiramate’s efh- 
cacy on migraine frequency started earlier in treatment phase 
and continued until the end of the study. Topiramate relieved 
migraine headaches totally in more patients than extended- 
release divalproex sodium did. When comparing both drugs, su- 
periority of topiramate or extended-release divalproex sodium 
could be more prevalent if the future studies are performed on 
more patients. 
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